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Abstract of JP2002218982 

PROBLEM TO BE SOLVED: To mass-produce a fructosyl amino acid oxidase gene by culturing a 
transformant. SOLUTION: A fructosyl amino acid oxidase gene was cloned, and its base sequence 
was determined. A host (Aspergillus oryzae) was transformed by inserting the cloned new gene into a 
vector. 
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SEQUENCE LISTING 
<;110>: Gekkeikan Inc., Ltd. 

<;120>: Fructosy] Amino Acid Oxidase Encoding Gene 

<:130>; ' G371 

<;141>; 2001-1-25 

<:160>; 6 

<:210>; 1 

<;211>; 439 

<;212>; PRT 

<;213>; Aspergillus oryzae 

<:400>; 1 

Met Ala Leu Pro Pro Lys He Leu He Val Gly Gly Gly Val Phe Gly 

15 10 15 

Leu Ser Thr Ala Leu Ser Leu Ser Arg Arg His Pro Thr Ser Glu Val 

20 25 30 

Thr Val Leu Glu Ala Ser Pro He lie Pro Asn Pro Glu Gly Ser Ser 

35 40 45 

Val .Asp Ala Ser .Arg He Val Arg Ala Asp Tyr Ser His Pro Val Tyr 

50 55 60 

Thr Lys Leu Ala .Asp Ala Ala He Glu Arg Tit Arg Asn Thr Glu Trp 
65 70 75 SO 

Gly Ala Glu Asp Asn Arg Tyr He Gin Ser Gly Leu Leu Leu Val Tyr 

85 90 95 

Pro Glu Gly Asn Thr Asn Gly Lys Glu Tyr Ala Arg Lys Ser Tyr Asn 

100 105 110 

.Asn Val Lys Glu Leu Gly Asn Asp Val Glu Leu Leu Pro Ser Lys Lys 

115 120 125 

.Asp Val Leu Arg Val Ala His Ala Tyr Gly Glu Glu Leu Asn Val Ala 

130 135 140 

Gly Gly Tyr Val Asn Trp Gly Ser Gly Trp Ser Asp Ala Glu Ala Gly 
145 1 50 1 55 160 

Val .Arg Tyr Ala Lys Lys Leu Leu Asp Thr Glu Gly Lys Val Thr Phe 

165 170 175 

Lys Thr Gly Glu Val Lys Ser Leu Leu Tyr Ala .Asp Gin Ser Ala Gly 

ISO 1S5 190 

Ala Ser Gin Arg Lys Val Thr Gly Val Leu Leu Glu Asp Gly Ser Ser 
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195 200 205 

Leu Thr Ala Asp Leu Val Val Leu Ala Thr Gly Ala Trp Thr Gly Lys 

210 215 220 

Leu Val Asp Leu Arg Gly Arg Ala Leu Ser Thr Gly Gin Ala Val Ala 
225 230 235 240 

Phe Val Gin He Ser Asp Glu Glu Gin Arg Arg Leu Glu His Met Pro 

245 250 255 

Thr He Leu Asm Phe Ala Thr Gly Phe Phe lie lie Pro Pro Arg Lys 

260 265 270 

Asn Leu Leu Lys He Ala Arg His Ala Tyr Gly Tyr lie Asn Pro Lys 

275 280 285 

Asm Val Pro Val Pro Gly Val Glu Gly Glu Thr Met Gin Val Ser Leu 

290 295 300 

Pro Glu Pro Gly Val Pro Val Pro Leu Glu Gly Glu Glu Ala Leu Arg 
305 310 315 320 

Ser Ala Leu Arg .Asn Leu Leu Pro Ser Met Gly Asp Arg Pro Phe He 

325 335 330 

His Thr Arg Val Cys Trp Tyr Thr Asp Thr Pro Glu Gly His Phe He 

340 350 345 

He Thr Tyr His Pro .Asp His Ser Asn Leu Phe Leu Ala Thr Gly Gly 

. 355 360 365 

Ser Gly His Gly Tyr Lys Phe Leu Pro Val Leu Gly Asp Lys He Val 

370 375 380 

Asp Ala Met Glu Gly Lys Leu Glu Pro Glu Leu Ser Glu He Trp Lys 
400 3S5 390 395 

Trp Pro Ala Ala Val Glu Gly Glu Phe Glu Gly Asp Gly Ser .Arg Ser 

405 415 410 

Gly Pro Lys Gly Leu Arg Leu Met Asp Glu Leu Ala Lys Thr Lys Lys 

420 425 430 

Ala Glu Arg Lys Gly Val Leu 
435 439 
<;210>; 2 
<:211>; 2953 
<:212>; DNA 
<;213>; Aspergillus oryzae 

<;400>; 2 

cgcttcttcc cccattcgca tagcttctca gatatctcga catctgcgtc aaaagctcct 60 
agctgtctga ttgtatcgat ccgatacatc cctaggcacg tccatagact gtgcatgggt 120 
cacttcccgt ctgtaggagg cgtatagata cccacagtat gtgctcatgc cgaggacacc 180 
gacccctaga atggtcatca ctttgggaga catgcggggt tgtgtctctt ggagattcag 240 
gagatgtggg ttagcccgct tcggcaaccg cgatgctgct ggcggcttct tgctgttgag 300 
acggttagat aaactagctt tcttatacat ctaccaggga gagggcgact gttcccggaa 360 
gtatgctgca cggctcacag cgattgaagg gagcatcata tactgaccca gaaccatcaa 420 
ctggaatctt actgccggtc cttttaggac cggtaacagg cactttggcc tttagcgcgg 480 
cceggcctac tcgagacgcg ctcatgctga gagattaaag ggcgtcggat gtgataatca 540 
tacgatgttc attcaattgc cgtggttttg aagatcctcg ggccgatata tatcctttct 600 
cggaaaaggt tgacaaacgt ccagttgaga gtctatttaa taacaaacaa aatcaccgtt 660 
caacacatga tggtcaatgc atatttgata ctattggggt atatcaagtt atcaacatat 720 
gatttcccgg ggtattagtc gaccaacaag ggtgtattga gttggttgaa tcgggagttg 780 
cggccgagaa ccaaaaaaaa agaaaaaaaa aaagagctaa gctaagaacg ataggagcct 840 
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atcaattgtc atatcggcaa ctaaatcttt ggtccacggt gctcctatat cgctccgaac 900 

atggagccac tattcittta aaggtccccc agacttctct ctccgcacct ttctgtttct %0 

gtatccattt tgcaggaaaa ggtgcaacgg agtagttctt ttctcaaaga gatcattcca 1020 

gtacaacggt atcagacatg gctttaccac ccaaaatcct catcgtaggt ggaggtgtct 10SO 

tcggatgtga gtgatggaca cactgagctg gtattcccta atcttgcttt ttgttcttga 1140 

attttacaca agcgcaatgc cattggctcc taacatacta ccgttgggat ttcacggtca 1200 

ctgattctct ttccaaccac acagtatcca ccgccctctc actttcccgg aggcatccaa 1260 

caagcgaagt. gaccgttcta gaggcgtcgc ctataatccc caaccctgaa ggctcctcag 1320 

ttgacgcctc acgcatcgtt cgcgctgact. actcgcacoc tgtttacacg aaactcgcag 13S0 

acgcagctat tgagcgctgg cgtaacaccg aatggggcgc cgaagataac cgatacatcc 1440 

agagcggact acttctcgtc tacccagaag gaaacaccaa tggcaaagaa tacgccagga 1500 

agagctacaa caacgttaag gagctaggaa acgatgtcga gctactgcca tccaaaaaag 1560 

acgttctgcg ggtggcgcac gcctacgggg aggaattgaa tgtggcgggt ggctacgtga 1620 

attggggttc aggctggtcg gacgccgaag ccggagttcg atatgcgaag aagcttctcg 16S0 

acaccgaggg caaggtcacc ttcaaaacgg gggaagtcaa gagcctcctc tatgcagacc 1740 

aatctgccgg tgcctctcag cgcaaggtga ctggtgttct cttggaagat ggatcctccc 1S00 

tcacggccga tctggtcgtt cttgcgacgg gtgcttggac gggtaagctc gtcgacctcc 1860 

gcggccgggc cctctcaaca ggccaggcgg ttgcgttcgt. ccagatctcc gacgaggagc 1920 

agcggcgact ggagcacatg cctactatcc tcaacttcgc gacaggtttc ttcatcatcc 1980 

cgccccgcaa aaacctgttg aagatcgctc gtcacgccta cggctatatc aatcccaaga 2040 

atgtgcctgt tcccggtgtc gagggagaaa cgatgcaagt cagtttgccg gaacccgggg 2100 

tcccagttcc gctagaaggc gaagaagctc tgagatccgc cttgagaaat ctgctaccta 2160 

gcatgggtga ccggcccttc atccacactc gagtctgctg gtacacagac acgtaagtcg 2220 

actctagaaa ctcatagtgg gaacgcggga aagctaacaa aaaaccagac ccgaaggtca 2280 

cttcatcatc acttatcatc ccgaccattc gaatctcttc ctcgctacgg gtggcagtgg 2340 

gcacgggtac aagttcctcc cggtgctcgg ggacaagatc gtcgatgcca tggaagggaa 2400 

acttgagccg gagctgagcg agatttggaa atggccggcg gctgtagagg gcgagtttga 2460 

aggtgatgga agccggtctg gtccgaaggg cttgcggttg atggacgagc tggccaaaac 2520 

caagaaagca cagcggaagg gcgtcctgta attgggtggt. actaaaactg cacataagat. 2580 

atacccctgt agatatacct tgtataaaaa agcccaataa aactgtctaa cttaaaacag 2640 

ttttgaaatg tacgaaggat accgatctgt tcattcccgc aataaggctg caaggacggt 2700 

gcgtgatcta tatatacaac agcgctgtct acgtgatttg taggaacgcg tttgcatggt 2760 

tttcactcca tttggtccag aggctatcga gtaaaattaa aaaaaaaatc gtgccacaaa 2820 

aaaccaggtt cattgcctga ttcaccaacc agccagtgca ttcgtccact ttcgttcaaa 2880 

ggtctagagg aatattgcag taatttttct tcctatctga tccgtcatct tctgcaagag 2940 

tcgtgaaaac aaa 2953 



<;210> 
<;211> 
<;212> 
<;213> 
<;400> 



5 



23 
DNA 

Artificial Sequence 



gacgggtaag ctcgtcgacc tec 
<;210>: 4 
<:211>; 23 
<;212>; DNA 

<:213>; Art if icial Sequence 

<:400>; 4 
cccgtgccca ctgccacccg tag 
<;210>; 5 
<:211>; 1173 



BNSDOCID: <JP 20022 189B2A_I_> 




1(9) 0 02-21S9S 




2 0 0 2 -OS 2 



<:212> 
<:213> 
<:400> 



DNA 



Aspergillus oryzae 
5 



gcttgccttg gctcaaatcg ttcatgacac ccatctaggc catggcgcct gtagagcagg 60 

ttacatttca tggccggtta atccgaatcc agtgcttgca catgtagcgc cacatggtct 120 

gtgctattct attctgtgtt ataatagtgt gatttattgc gtttgggcgt ttcagttgat ISO 

tcgactggcc ttgcacatta ctctcgcatt ccacagctgg ctggaggagt tatctttact 240 

tcttctttgt gactgtggct gcatgaggcg cttagtatac tatcagctga tactatgttg 300 

aaactgaatc acggtgcttg aaggtctgcg tgaagtggtt cattgggctg tgatattaac 360 

cgcagcctgt ctagaactat gactagacgg agcgccaaga atggacgaca acaggaatac 420 

tgcccagcta gccacagctg aatcctaaag aagtttgcca gccctcgtat tcctatcctg 4S0 

catggacggc aacattgccc tgacgagcta aattaggccg cagcgctagt attagaatga 540 

actacggtag caatgagggg aacgcccaca agccaattaa cagcgctagt cttgatatga 600 

cgggcctagc cttaattacg gggtactgtg aggacgttgt gcctgctgca attgtctatc 660 

cgtgccgacg gtgttgacag ccactagcca ttcagctcgc cacactttca accccacacc 720 

tcaaagtaag acctaaactt attttggact tccttgcagc tactatgctg tcactgttat 7S0 

ttgactggac atgacatgca gtatcatggc gccaataaag agagtatctc gagagtttca S40 

ttgcatcgta ggaaaggctt gcattccggt gttgccggga aagggatcat tggtaatgcg 900 

tagttgtttt gtctagctgt gatgccgggc tttgatggac ggaggacctg gagtgcagct 960 

cttcatgcaa age cc gaga t agactgattt gtaacatgtg tgatgegtat cattcattat 1020 

caataegtet cgtggatatt taagaagggc gaeagtegtg tgaatatccg ctacttcaag 10SO 

ttcaaaacat cattcctacg aaaaggaaaa ccacagcttc cgcttcaaag ccctagtcaa 1140 

cactagttca tcttctgatt actttggttc aca 1173 
<;210>; 6 
<;211>; 93 
<;212>; DNA 
<;213>; Aspergillus oryzae 
<;400>; 5 

atgeggaaca accttctttt ttccctcaat gecattgetg gcgctgtcgc gcatccgtcc 60 

ttccctatcc ataagaggca gteggatetc aac 93 



[HI ] 7y9hisiVT*;m**i/?'-^c?)T*J®L 
[H2 ] H±j«*t3c*\ 

[03] 77? h is)VT ^ J KatW^MB 

[05] H±«&«:*1\ 
[06] +r>'X/7^-5:^to 



[MS] me I OTD^-^-^fiS«rit, 



[09 ) mw?g%TyA skpno f a^ssjsu/**) 



[II O] g l a BM&'? L cr)is7'~tfl<'<T* H (998 
»flHfc^>J4t*ftATG- 1 O 9 OOffilTflf*)4A 

ac) ^^-^hmiiY-^Mmm^MMm^^ 

r. 



[05] 



tttcactcca tttggtccag aggctatcga gtaaaattaa aaaaaaaatc gtgcoacaaa 



2820 



aaaccaggtt cattgectga ttcaccaacc agecagtgea ttcgtccact ttcgttcaaa 



2880 



ggtctagagg aatattgcag taatttttct tcctatctga tccgtcatct tetgeaagag 



2940 



tegtgaaaac aaa 



2953 
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[HI ] 



Met Ala Leu Pro Pro Lys lie Leu lie Val Gly Gly Gly Val Phe Gly 

15 10 15 

Leu Ser Thr Ala Leu Ser Leu Ser Arg Arg His Pro Thr Ser Glu Val 

20 25 30 

Thr Val Leu Glu Ala Ser Pro lie lie Pro Asn Pro Glu Gly Ser Ser 

35 40 45 

Val Asp Ala Ser Arg lie Val Arg Ala Asp Tyr Ser His Pro Val Tyr 

50 55 60 

Thr Lys Leu Ala Asp Ala Ala lie Glu Arg Trp Arg Asn Thr Glu Trp 
65 70 75 80 

Gly Ala Glu Asp Asn Arg Tyr He Gin Ser Gly Leu Leu Leu Val Tyr 

85 90 95 

Pro Glu Gly Asn Thr Asn Gly Lys Glu Tyr Ala Arg Lys Ser Tyr Asn 

100 105 110 

Asn Val Lys Glu Leu Gly Asn Asp Val Glu Leu Leu Pro Ser Lys Lys 

115 120 125 

Asp Val Leu Arg Val Ala His Ala Tyr Gly Glu Glu Leu Asn Val Ala 

130 135 140 

Gly Gly Tyr Val Asn Trp Gly Ser Gly Trp Ser Asp Ala Glu Ala Gly 
145 150 155 160 

Val Arg Tyr Ala Lys Lys Leu Leu Asp Thr Glu Gly Lys Val Thr Phe 

165 170 175 

Lys Thr Gly Glu Val Lys Ser Leu Leu Tyr Ala Asp Gin Ser Ala Gly 

180 185 190 

Ala Ser Gin Arg Lys Val Thr Gly Val Leu Leu Glu Asp Gly Ser Ser 

195 200 205 

Leu Thr Ala Asp Leu Val Val Leu Ala Thr Gly Ala Trp Thr Gly Lys 

210 215 220 

Leu Val Asp Leu Arg Gly Arg Ala Leu Ser Thr Gly Gin Ala Val Ala 
225 230 235 240 

Phe Val Gin He Ser Asp Glu Glu Gin Arg Arg Leu Glu His Met Pro 

245 250 255 

Thr He Leu Asn Phe Ala Thr Gly Phe Phe He He Pro Pro Arg Lys 



5'- GACGGGTAAGCTCGTCGACCTCC -3' 5'- CCCGTGCCCACTGCCACCCGTAG -3' 



260 



265 



270 



[H6] 



mi] 
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[02] 



Asn Leu Leu Lys lie Ala Arg His Ala Tyr Gly Tyr lie Asn Pro Lys 

275 280 285 

Asn Val Pro Val Pro Gly Val Glu Gly Glu Thr Met Gin Val Ser Leu 

290 295 300 

Pro Glu Pro Gly Val Pro Val Pro Leu Glu Gly Glu Glu Ala Leu Arg 
305 310 315 320 

Ser Ala Leu Arg Asn Leu Leu Pro Ser Met Gly Asp Arg Pro Phe lie 

325 330 335 

His Thr Arg Val Cys Trp Tyr Thr Asp Thr Pro Glu Gly His Phe lie 

340 345 350 

lie Tnr Tyr His Pro Asp His Ser Asn Leu Phe Leu Ala Tnr Gly Gly 

355 360 365 

Ser Gly His Gly Tyr Lys Phe Leu Pro Val Leu Gly Asp Lys lie Val 

370 375 380 

Asp Ala Met Glu Gly Lys Leu Glu Pro Glu Leu Ser Glu lie Trp Lys 
385 390 395 400 

Trp Pro Ala Ala Val Glu Gly Glu Phe Glu Gly Asp Gly Ser Arg Ser 

405 410 415 

Gly Pro Lys Gly Leu Arg Leu Met Asp Glu Leu Ala Lys Thr Lys Lys 

420 425 430 

Ala Gin Arg Lys Gly Val Leu 



435 



439 



[033 



cgcttcttcc cccattcgca tagcttctca gatatctcga catctgcgtc aaaagctcct 
agctgtctga ttgtatcgat ocgatacatc cctaggcacg tccatagact gtgcatgggt 
cacttccogt ctgtaggagg cgtatagata cccaoagtat gtgctcatgc cgaggacacc 
gaococtaga atggtcatca ctttgggaga oatgcggggt tgtgtctctt ggagattcag 
gagatgtggg ttagcccgct tcggcaaccg cgatgctgct ggoggcttct tgctgttgag 
acggttagat aaactagctt tcttatacat ctaccaggga gagggcgact gttcccggaa 
gtatgctgca cggctcacag cgattgaagg gagcatcata tactgaccca gaaccatcaa 
ctggaatctt actgccggtc cttttaggac cggtaacagg cactttggcc tttagcgcgg 
cccggcctae tcgagacgeg c teat get ga gagattaaag ggegteggat gtgataatca 



120 



480 



420 



360 



300 



240 



180 



540 



60 



tacgatgttc attcaattgc cgtggttttg aagatcctcg ggecgatata tatcctttct 



600 
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rn4] 



eggaaaaggt 


tgacaaacgt 


ccagttgaga 


gtctattrtaa 


taacaaacaa 


aatcaccgrtt 


660 


caacacatga 


tggtcaotgc 


atatttgata 


ctattggggt 


atatcaagtt 


atcaacatat 


720 


gatttcccgg 


ggtattagtc 


gaccaacaag ggtgtattga gttggttgaa tcgggagttg 


780 


oggcogagaa 


cc aaaaaaaa 


agaaaaaaaa 


aaagagctaa 


gctaagaaog 


ataggagect 


840 


atcaattgtc 


atatcggcaa 


ctaaatcttt 


ggteeacggt 


gctcctatat 


cgctccgaac 


900 


atggagooac 


tattctttra 


aaggtccccc 


agacttctct 


etccgcacct 


ttctgtttct 


960 


gtatcoattt 


tgcaggaaaa 


ggtgcaacgg 


agtagttctt 


ttctcaaaga 


gatcattcca 


1020 


gtacaacggt 


atcagacatg 


gctttaccac 


ccaaaatcct 


categtaggt 


ggaggtgtct 


1080 


tcggatgtga 


gtgatggaoa 


cactgagctg gtattcccta 


atettgettt 


ttgttcttga 


1140 


attttacaca 


agcgcaatgc 


cattggctcc 


taacatacta 


ccgttgggat 


ttcaeggtea 


1200 


ctgattctct 


ttccaaccac 


acagtatcca 


ccgccetctc 


actttocegg aggcatccaa 


1260 


caagcgaagt 


gaccgttcta 


gaggcgtcgc 


ctataatccc 


caaccctgaa 


ggctcctoag 


1320 


ttgacgcctc 


acgcatcgtt 


cgcgctgact 


actcgeaccc 


tgtttacacg 


aaactcgcag 


1380 


acgeagetat 


tgagcgctgg 


cgtaacaccg 


aatggggcgc 


cgaagataac 


egatacatec 


1440 


agagcggact 


acttctcgtc 


taaccagaag 


gaaacaccaa 


tggcaaagaa 


tacgecagga 


1500 


agagctacaa 


caacgttaag 


gagctaggaa 


acgatgtcga 


gctactgcca 


tccaaaaaag 


1560 


acgttctgcg 


ggtggcgoac 


gcctacgggg 


aggaattgaa 


tgtggcgggt 


ggctacgtga 


1620 


attggggttc 


aggctggtcg 


gacgccgaag 


ccggagttcg 


atatgogaag 


aagcttctcg 


1680 


acaccgaggg 


caaggtcacc 


ttcaaaacgg 


gggaagtcaa 


gagcctcctc 


tatgeagace 


1740 


aatctgccgg 


tgcctctcag 


cgcaaggtga 


ctggtgttct 


cttggaagat 


ggatcctccc 


1800 


tcacggccga 


tctggtcgtt 


cttgcgacgg 


gtgcttggac 


gggtaagctc 


gtcgacctcc 


1860 


gcggocgggc 


cctctcaaca 


ggccaggcgg 


ttgcgttogt 


ccagatctcc 


gaogaggagc 


1920 


agcggcgact 


ggagcacatg 


cctactatcc 


tcaacttcgc 


gacaggtttc 


ttcatcatce 


1980 


cgccccgcaa 


aaacctgttg 


aagatcgctc 


gtcacgocta 


eggctatate 


aatcecaaga 


2040 


atgtgoctgt 


tcccggtgtc 


gagggagaaa 


egatgeaagt 


cagtttgccg gaacccgggg 


2100 


tccoagttcc 


gctagaaggc 


gaagaagctc 


tgagatcege 


ctrtgagaaat 


ctgctaccta 


2160 


gcatgggtga 


ccggccctte 


atccacactc 


gagtctgetg 


gtaeacagac 


aegtaagteg 


2220 


actctagaaa 


ctcatagtgg 


gaacgcggga 


aagetaacaa 


aaaaocagac ccgaaggtca 


2280 


cttcatcatc 


act tat cat c 


ccgaccattc 


gaatctcttc 


ctegctaogg 


gtggcagtgg 


2340 


gcacgggtac 


aagttcctcc 


eg gt get egg 


ggacaagatc 


gtcgatgeca 


tggaagggaa 


2400 


acttgagccg 


gagctgagcg 


agatttggaa 


atggccggcg 


gctgtagagg 


gcgagtttgo 


2460 


aggtgatgga 


agccggtctg 


gtccgaaggg 


cttgcggttg 


atggacgagc 


tggecaaaac 


2520 


caagaaagea 


cagcggaagg 


gcgtcctgta 


attgggtggt 


actaaaactg cacataagat 


2580 


atacccctgt 


agatataect 


tgtataaaaa 


ageccaataa 


aactgtctaa 


cttaaaacag 


2640 


ttttgaaatg 


tacgaaggat 


accgatctgt 


tcattcccgc 


aataaggctg 


caaggaeggt 


2700 


gcgtgatcta 


tatatacaac 


agegctgtet 


acgtgatttg 


taggaacgeg 


tttgcatggt 


2760 
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[18] 



gcrfct g«rfc*fcgg<rfc caaatcgtt catgacaccc a-fcgbaggcc a - fcg gcg cc lg bag 
agcaggt-fcacatrfctca-tggc cgg Lt^ Latecgaa-fcccagfcgc-fc-fcgcacafcyfcagc 
gccaca-tg g mfcy bgcH a-tfcgfca'fctefcgtgfe-fca'fcaa'tagrtgbga^fc'fefcafc'fcgcgt 
ttgggcgttteagttga^.t.cgactggctrttgcacatt.acrbc'tcgcat'tcca.cag 
ctggc t ggaggagrtta-t crt ttac t-t ctt ctt-tgt gac t. gt g g crt gca-bgaggcg 
rtbagt^bac^bcagctgatActat.gbbgaaacrbgaa-bcacgg t. g eh 'tga^gg 
t>gfcg cgbga aybggbtea < fc-fcgggebg i tgata j fc < fcaaccgeag e ct: g fccbagaact 
abgagtLagacgg a g egcc aagaat.ggacgacaacaggaaba.cbgcccagc-fcagc 
cacagcbgaatcctAaagaagtttgccagccctegtattcc-tatc«rtgcatgga 
cggcaacat^bgccctgacgagcbaaa'b'feaggccgcagcgobagta'bb.agaa-tga 
aetacggtiagcaa±gaggggaacgcccacaagccaa-t-taaacgtcoc't't:-b<rbbg 
aba'tgacg ggcc fcagceb < fcaa < t'tacg g g gfc acbgfcgaggacgb < fcg"fcgccrfcgerbg 
caa<fct.gfcc-tat.ccgtgccgacg g I g L tgacagceactagccattcag ctc gcca 
cacb-t-tcaaccccacacc^caaagtaagacet.aaacbtatrb^:iiggac-btacbt.g 
cagctactAtgctgtcacbgttatttgactggaca-tgacatgcagtatxuit.ggc 
gccaa-taaagagagta^bc-tcgagagti:tcatt:gcai:cgtaggaaaggcttigca-t 
fce cgg fc g t -bgccgggaaaggga-bca-b-fcggbaatgcgfcagfc-fcgfcbfc'fcybetAgeb 
gfcga-bgcc gggcL -b'fagatggacggaggacetggagtgcagciiett.catgcaaag 
cccgagatagactgatttgtAacabg^gtga^gcgt^bcatlica-ttua-tcaatac 
gtctc^ggaba^ttaagaagggcgacagtcgt.gfcgaatatccgc'feactteaag 
ttcaaaacatcattcctacgaaaaggaaaaccacagcttccgcttcaaagccct 
agfccaacactagttca'tcb'bcrkgattacrt'ktggt-kcaca 



[H9] 



ffindni 5.50 





Hmdm65O0 




Fockm of mdO promoter 
•ndfcaAORF2.5-kb 
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[010] 

19 2e 38 48 se 60 70 ae 9e iee 

GTAGTATT CTIGCACTl^ATG GAACCCTCCCAAGCCAGGCT AGCT AAAT7 CACT C CT AG A C TCA TT CTTAGAG7 A6ATT CAAC CAGT CGT ACTT G CAAC C 

lie 120 i3e 148 ise i6d i7e ue 198 2ee 

GTTTGCTCT6CAAAA£AACAACCACTCGAACTGGT GGAGGTCAT GTGATG AC G7C GAAWGATCCA7GACTCAT AACCTCATGAACTTTGCTGGTTTCTT 

210 220 238 248 250 260 270 2SB 290 380 

CAACTTCTCCACATCTCftCTRICAGCTACCCGAC 6ATAATCCAAGGAGCTCTATGGCTATACCTGTACGAGTG CTAC GGCATGCCGTATTCAACTC AAGC 

310 320 338 348 350 360 370 3*0 ■ 390 480 

TAACCTAACCAAATACAAAAC GG CAGCACA7GCC GATGCATAATGGGAGCT CAAGALATTATCGTGT CC GG C CAAATGGC GGt GAAT CGG CCATTt A CC G 

410 420 430 440 450 460 470 480 498 580 

AACTTGGC GCATCTATCTCAAACGATGAjGACCTTTA cttggcatagg aaagatt gtt aat gggtgaagc at gctc ctagttgt at g g c c g a t gtgcttc c 

510 528 538 548 558 560 570 588 590 680 

CCGATCACMCCCAAfiGTTTCTACATCACTCXACTCCGCCCCG^ 

610 628 638 640 650 660 670 639 690 788 

GACTCGACTAGGACTCAGAGtTTTCAGT^ 

710 720 730 748 750 768 770 780 790 888 

(^CCGACGCMTATCGATTTCAATTGGATC 

810 828 838 848 830 860 870 888 898 988 

aGCGACrraCACTAATCTCCGACTGATCGGCC 

919 928 930 948 958 968 970 988 990 1888 

TAGGTCGCGCTATAAACAjGACCTGAAATTCTC^ 

1010 1829 1030 1840 1850 1868 1870 1880 1098 1188 

CGGAACAAC L l 1 U I HI ICCCTCAATGCCATTGCTGGC6CTGTC6C6CATCC 

1110 1128 1130 1148 1150 1160 1170. 1180 1190 1280 

AGGCAC AGAC ACC£ATCGCCAAACAG GGOTTCCTC^ C GCTG GT ATC GTTGTAG C CTC CCC 

1218 1220 1230 1248 1250 1260 1270 1288 1298 1380 

ATCCAAGACTAATCCCGACTCTnCGTACAATCC^ 

1318 1328 1338 1348 1350 1360 1370 1388 1398 1480 

ACGCTGGCCTC&CJCATGGMGAAGTGAT& 

1410 1428 1430 1448 1450 1460 1478 14BB 1498 1500 

G^GGCAGTCTOCAACCCATCAGGCG^ 

1518 1528 1530 1S48 1550 1S60 1578 1580 1598 1680 

CGA£ttCAK6CGACG«a2^CTTACOTG 

1610 1628 1638 1648 1650 1668 1678 1688 1698 1780 

TCTGGCCAATTCTCCAGMTGACTTGT^ 

1718 1728 1738 1748 1756 1768 1778 1780 1798 1880 

TGTTGCT6TGaiGCACAAA«Cm^ 

1818 1828 1838 1848 1850 I860 1870 1888 1898 1908 

CATCTT CAGG ACTT CTGG AATGGGTCT GOGTTCTTT C7AACTT AC CAACC AAT GG GC GCA GT GGACT GG ATAC C AACT CT C TT TTGGGCTC CATT CAC A 

1919 1928 1338 1940 1950 i960 1978 1988 1998 2888 

CTTTTGATXCAGCCGCCGCTTGTGATGATAXIAAjCATT^ 

2018 2828 2838 2848 2850 2868 2078 2888 2090 2108 

CTA£G£TATCAACAATG&ACGTGGA£CAG 

2118 2128 2138 2148 2150 2168 2170 2188 2190 2280 

CTCATATCCAAA£CTTAAACTMTGAATATTA£GXAT^ 

2218 2228 2238 2248 2250 2260 2278 2288 2290 2388 

CAAGTGAACCTCACFGAAACTTCCCTT^ 

2310 2328 2338 2348 2350 2368 2378 2388 2390 2488 

TTA£GAGCGCTCTCAAC^CTA£GCAGA£GGC 

2418 2428 2438 2448 2450 2468 2478 2488 2498 2S00 

GGGCACCOAGTTTCSGCATCCGA 

2518 2528 2538 2548 2550 2568 2570 2S8e 2598 2680 

TCCA£<rcCAACKAJGT7CCA^ 

2610 2628 2638 2648 2658 2668 2678 2680 2698 2708 

GT GTAGTCTACTCT GAC CTCCTGTCACG ATT GTTGCTTTT G C CTGT CTAAATGC GAC CGTGCTGTTSCATGTTT GTT A AAT ACTGTCA TT CATCTTT GTTT 

2718 2728 2738 2748 2750 2768 2778 2788 2798 2B89 

CMCAACAAA6ATTACATCAATTAOTGCTA4XTAGA 

2818 2828 2838 2840 2B50 2868 2870 2888 2898 ' 2980 

TTtACGGGGTAACCAAAVU^UkAGTMCAAGACT 

2918 2928 2938 2940 295B 2968 2970 2988 2998 3888 

TATACATACTACATCCTAjGTATCCTACACC GTATCCTTCAA CC CTAGAACCTCCCGCTAGGTATGTACTGT A6ATCGATT atcc ggagattcc c ccccac 
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